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The Use and Impact of Decision Support Systems 









This research study focuses on commercial firms that adopt a computerized Stage-Gate® decision support tool in their new 
product development process. The Stage-Gate® Product Innovation process is a well adopted and researched decision 
process in new product development. It is a structured and formalized process in which a variety of financial and non-
financial information are captured and communicated to management to assist them in making decisions about the potential 
of new products. Given that the majority of a products cost are being determined at the product development phase, a series 
of decisions considering financial and non-financial information are usually made during the new product development 
process. Through case study research, this research investigates on how firms use decision support systems to assist them in 
their new product development decision process and evaluate the resulting impacts of the use of these systems in practice in 
the new product development context.  
Keywords 
Decision support systems, decision making, new product development. 
INTRODUCTION 
Businesses are under constant pressure to innovate and develop new products (Jónsdóttir, Vesterager and Børresen, 1998) in 
order to survive in today’s global market (Galizzi and Venturini, 1996; Grunert, Baadsgaard, Larsen and Madsen, 1996; Trail 
and Grunert, 1997). New product development plays an important role in product innovation (Anderson, 2008) and is 
considered as an important source of competitive advantage (Cooper, 1995). It has been shown that successful companies are 
those which can attract a significant portion of their sales from new products (Balbontin, Yazdani, Cooper and Souder, 2000). 
Management accounting information has been shown to be useful for decision making and learning purposes in the design 
and production of new products (Davila and Wouters, 2007). Businesses usually need to make a series of decisions before 
they decide to develop and launch a new product. These decisions cover a spectrum of operational and strategic decisions. 
Decisions about how a product is designed, produced, and packaged not only influence production costs, but are critical to 
the commercial success and failure of products and profitability of firms (Davila and Wouters, 2007). Despite the majority1 
of product cost are being determined at the product development stage (Cooper and Slagmulder, 1999), industrial design has 
often been neglected by past research (Buede, 2000; Krishnan and Ulrich, 2001; Powell and Buede, 2006). Industrial design 
plays a vital part in new product development decision process since the bulk of product costs are determined when the 
product is being designed. Hence, management accounting information need to be captured so that product design, product 
costing, and product pricing decisions can be made as part of the decision making process in new product development.  
 
New product development process is a structured process that disciplines those involved in the decision making process to 
consider many facets before committing in developing a probable new product (Cooper and Edgett, 2008). An effective new 
product development process helps businesses reduce the time between product development and market launch (Prasnikar 
and Skerli, 2006). By getting products to market faster businesses can reduce their opportunity costs and increase their new 
product success rates which helps to ensure firm competitiveness and survival (Earle, 1997). The product development 
process is divided into a series of activities (stages) and decision points (gates) and operates as a conceptual roadmap to move 
new products from idea inception through to product launch (Cooper, 1990; McGrath, 1995). Recently it has been shown that 
                                                           
1 Frequently quoted as high as 80% of the product costs (Cooper and Slagmulder, 1999). 
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the process can be enhanced through process automation using Decision Support Systems (Microsoft, 2005; Cooper and 
Edgett, 2008) and in regulating the decision process (Cooper, 2008).  
 
A formal decision process is therefore necessary not only for controlling the process but also in modeling the technical and 
organizational problems (Stewart-Knox and Michell, 2003) and personnel controls (Abernethy and Brownell, 1997) 
associated with new product development. Nonetheless, some might argue that formality constrains freedom to experiment 
and design and hence could be detrimental to innovation performance (Davila and Wouters, 2007); whilst others report that 
administrative intensity does not impinge on innovation performance (Damanpour, 1991). The formal decision process has 
often been researched in relation to the “Stage-Gate®” new product development process (Cooper, Edgett and Kleinschmidt, 
2002) as it can be automated using Decision Support Systems. These decision support systems can capture and present each 
decision problem with complete financial and non-financial information to support businesses in their new product 
development process and decision tasks (Nicolaou, 2000). In the context of new product development, each decision problem 
consists of numerous smaller but interrelated decisions that are fed into each other. Despite sophisticated decision support 
systems being readily available  (Barczak, Sultan and Hultink, 2007) many practitioners are naive in the use of decision 
support systems for new product development (Adams-Bigelow, 2004; Barczak and Sultan, 2006) albeit that decision support 
systems have the ability to assist them in creating value (Sambamurthy and Zmud, 2000; Farrell, 2003) and providing 
competitive advantage for their businesses (Weill, Subramani and Broadbent, 2002; Farrell, 2003).  
 
RESEARCH MOTIVATION 
Research on decision support systems has been carried out both in the information systems and accounting areas, but these 
literatures tend to focus on the technical aspects of decision support systems (Courtney, 2001) such as the individual 
determinants of judgment and decision-making (Libby and Luft, 1993), the presentation techniques that lead to better 
decision-making (Reneau and Grabski, 1987; Cushing, 1990; Stone, 1990; Benbasat and Todd, 1996), the presentation 
features used to display detailed and aggregated accounting data (Sutton and Arnold, 1995), and the mode of communication 
that enables the most effective decisions (Dennis, Hilmer and Taylor, 1997; Schmidt, Montoya-Weiss and Massey, 2001)  
 
Recent research has moved its focus towards more behavioural aspects. It has extended our knowledge of decision support 
systems by incorporating the impact of task and technology on performance (Arnold and Sutton, 1998), the concepts of task-
technology fit with mental workload as determinants of judgment and decision making (Benford and Hunton, 2000), and by 
establishing problem-solving performance from the types of explanations (Smedley and Sutton, 2007). Furthermore, there is 
increasing interest in understanding the use and impact of decision support systems in accounting practice (Arnold, 2006; 
Nicolaou, 2008). There is also a call for more research that demonstrates situated experience (Mackrell, Kerr and von 
Hellens, 2009) and the application of decision support systems in practice (Arnott and Pervan, 2005) as most of this research 
has been carried out using survey methods (Mackrell, Kerr et al., 2009) or experiments via simulated decision scenarios that 
have no decision consequences attached to them. Therefore, there is a need to conduct empirical case studies in real world 
situations where decision consequences are attached to these decision scenarios. 
 
The relationship between the use of decision support systems and business performance is a developing area of research in 
information systems (Delone and McLean, 2003). Still, little is known about its use (Sarin, 2009) and its impact on new 
product development practices (Barczak, Sultan et al., 2007). There is also a lack of research which shows the effects that 
decision support systems have on the resulting decision outcomes (Hess, Fuller and Mathew, 2005). Research on new product 
development in the accounting literature tends to focus on management controls rather than through the use of decision 
support systems (Davila, 2000; Bisbe and Otley, 2004). Furthermore, many studies on decision support systems in the 
accounting literature are carried out in auditing settings, and hence it would be beneficial to research the impact of decision 
support systems on accounting practices beyond auditing. Such research on the use and impact of decision support systems 
can be achieved through case studies (Arnott and Pervan, 2005; Arnott and Pervan, 2008) for theory development and 
generating new knowledge by understanding situations of uncertainty, instability, uniqueness, and value conflict (Cooper and 
Morgan, 2008). 
 
MODELLING THE DECISION PROCESS 
The Stage-Gate® Product Innovation process is a well adopted (Griffin, 1997) and researched decision process in new 
product development (Cooper, Edgett et al., 2002; Cooper, 2008; Summers and Scherpereel, 2008; Biazzo, 2009). It operates 
as a conceptual roadmap in moving each new product decision problem through the decision process from idea inception at 
the start through to product launch in the end (Cooper, 1994). A variety of data is collected in the process. Besides collecting 
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financial data to quantify the probable financial returns, non-financial data about the strategic fit, market attractiveness, 
technical feasibility, and ease of implementation, and management accounting data such as budget, forecast, and performance 
are also collected to assist businesses in the new product development process (Cooper, 1990). The type of decisions to be 
considered in new product development are said to be structured and recurring decisions, despite the importance of creativity 
in developing a new product (Carrilo, 2005). 
 
The stage-gate new product development process is divided into a series of activities (also known as “stages”) and decision 
points (also known as “gates”), with the typical decision process made up of 5 stages and 5 gates (Cooper, 1990; Cooper and 
Kleinschmidt, 1991). The stage-gate process starts off with an idea generation stage. This is followed by an initial screen gate 
where the business decides on the best ideas to go forward to the preliminary investigation stage. Once these ideas have been 
further investigated and scoped a second screening stage is carried out to decide which of the decision problems appear to 
have the most potential. A business case is then built around the best ideas and this is evaluated at the third gate where the 
firm decides if the decision problems under consideration still looks promising enough to go to development. It is at this gate 
that the business assesses the amount of resources and investment necessary to proceed with the actual development of the 
product. Due to limited resources, the firm may need to prioritize whether to proceed with the development activity even if 
the decision problem appears to be promising. The aim of the development activity is to build a prototype of the proposed 
decision problem. At the post-development gate, which is the fourth gate, the business then assess whether the decision 
problem under consideration is still promising enough to validate and test in a manufacturing environment. Once the 
manufacturability of the product has been resolved the business makes the ultimate decision about launching the product in 
the fifth and final gate. The process ends when the decision problem results as a product launch, a terminated project, a 
project put on hold, or the project being returned to any of the previous stages to undergo re-analysis. A post review activity 
is then carried out at specified intervals after product launch.  
 
By dividing the stage-gate process into a series of information gathering stages and decision making gates suggests that the 
decision problems considered are reasonably complex in nature. Each of these decision problems consists of many smaller 
and intermediate decisions that are interrelated  (Liew and Sundaram, 2009). Their interrelatedness can be in the form of the 
decisional choice of a subsequent decision which is influenced by a preceding decision, the input of a subsequent decision is 
determined by a preceding decision, or the resulting values obtained from multiple preceding decisions are consolidated 
together (Kottemann and Dolk, 1992). A final course of action is reached when all these intermediate decisions converge 
through the decision process (Langley, Mintzberg, Pitcher and Posada, 1995). In the context of new product development, 
each information gathering stage narrows down the problems by either concentrating on the essential bits or eliminating the 
non-essential bits; whereas each decision gate concentrates on providing an actionable result from the reduced decision 
problem. Therefore, the stage-gate process follows a converging decision analysis framework by focusing each decision step 
on certain factors. Each information gathering stage essentially acts like an attention-focused method and each decision gate 
acts like a decision-focused method (Holtzman, 1989; Liew and Sundaram, 2009).  
 
Besides the need to model technical and organizational problems associated with new product development (Stewart-Knox 
and Michell, 2003), a formal decision process is important in conveying the necessary information to the appropriate actors 
within the development chain (Benner, Geerts, Linnemann, Jongen, Folstar and Cnossen, 2003). This is particularly 
important if businesses wish to capture and disseminate information electronically (Barczak, Sultan et al., 2007). Besides 
good assessment of the competitive market, the failure of new products is greatly contributed by the weaknesses of the new 
product development process (Cooper and Kleinschmidt, 1996; Stewart-Knox and Michell, 2003). Therefore, Decision 
Support Systems are employed to automate and enhance the decision process so that the decision makers can focus their 
energy on making the important new product development decisions (Microsoft, 2005; Cooper and Edgett, 2008). 
Increasingly, Stage-Gate® automation tools, such as Accolade, are being adopted by leading businesses (Cooper, 2008). 
Accolade is a Stage-Gate® automation decision aid (Cooper, 2008) and is the only decision aid authorised by the developer 
of the stage-gate new product development process (Innovation_Management_U3_&_Stage-Gate®_Europe, 2009). 
 
Decision Support Systems can assist businesses in administering the completion of the stage-gate decision process in a 
coordinated and efficient manner. Besides assisting businesses to better manage the new product development process, these 
decision support systems can assist businesses in retaining the knowledge gained and help them in coordinating the 
communication and disseminating the knowledge to all appropriate actors in the development chain (Nicolaou, 2000). 
Decision Support Systems can also be used to retain and distribute knowledge. This is because knowledge often resides 
within individuals, thus knowledge transfer and translation rarely promotes the process of knowledge transformation and 
application (Ferrari and Toledo, 2004). The purpose of decision support systems is to help in the creation of knowledge 
acquisition and technology mediated learning. This can occur despite the possibility of deskilling from technology dominance 
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as a result of long term use of decision support systems (Arnold and Sutton, 1998) and differing levels of the decision support 
systems feedback and task complexity and user experiences (Mascha and Smedley, 2007).  
 
Increasingly, the structure and content of the decision process is viewed as a means to change “the way people think, act, 
decide and work together” (Cooper, 2008); whilst decision aid is viewed as a medium to foster and enforce a culture of 
“discipline; deliberate, fact-based and transparent decision-making; responsible, accountable, effective and true cross-
functional teams; continuous improvement and learning from mistakes; and risk taking and risk awareness” (Cooper, 2008).  
 
RESEARCH QUESTIONS  
This research project attempts to measure the impact of decision support systems in new product development decision 
process by examining specific decision tasks, behaviors, outcomes and performances as a result of their application use in 
decision-making. The impact are measured and evaluated from the following research questions: 
 
RQ1: How can the use of a decision aid affect the performance of new product development decision process?  
The use of decision support systems in new product development decision process is believed to improve the pace and 
accelerate the time in which new products are brought to market (Ozer, 2000). However, recent research disagrees with this 
past finding and accentuates that decision support systems enhances the success rates and market performance of new 
products that are launched (Barczak, Sultan et al., 2007).  
 
RQ2: How does the use of a decision aid directly influence the behavior of employees involved in the new product 
development decision process?  
For example, how does the use of decision support systems coordinate development activities, discussions and decisions, 
restrain individual power dominance, and eradicate “pet projects” from progressing without undue considerations? 
 
RQ3: Does a decision task determine the type of decision support systems and its decision model used in new product 
development decision process?  
In other words, does an incremental new product decision imply the decision aid is used as a technology-mediated learning 
tool? Does a radical new product suggest a technology-mediated communicated tool?  
 
RQ4: Are there any differences in the decision outcomes of repeated decisions that belong to the same decision tasks 
over time?  
It is said that the use of decision support systems in new product development decision process over a period time improves 
decision quality (Ozer, 2000). Therefore, one would expect to see a difference in the decision outcome between when a new 
product development decision aid was first implemented and subsequently as it matured in its implementation.  
 
RESEARCH DESIGN 
This research will be carried out through an in-depth case study, in which longitudinal empirical data will be collected from a 
single firm. There are two motives behind this preference, one of which is that a case study approach is well suited to 
learning about the implementation of Decision Support Systems in practice at firm level (O'Leary, 2008). The other motive is 
that most past empirical research on decision support systems are largely conducted using survey methods (Mackrell, Kerr et 
al., 2009).  
 
The case study firm to be selected will be a commercial firm that introduces a steady stream of new products which are 
developed in house. It must also initiate a number of new product decisions and employ some sort of Decision Support 
System to assist them in their new product development decision making process. According to the stage-gate product 
innovation process, there are 5 formal series of stages and gates in the process (Cooper, 1990; Cooper and Kleinschmidt, 
1991). The research intends to monitor and collect data at all 5 prescribed decision gates named in the process, i.e. idea 
screen, second screen, go to development, go to testing, and go to launch (Cooper, Edgett et al., 2002).  
 
Data will be collected using three research methods. The first research method will be non-participative observations during 
the firm’s formal new product development decision gate meetings. The second research method will be interviews with key 
decision makers and in the firm. The third research method involves the analysis of data extracted from the firm’s new 
product development decision aid. Collectively, these three research methods will help examine the actions and perceptions 
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of the decision makers in the firm against the resulting product development data, and hence substantiate the use and impact 
of the decision aid in the firm’s new product development decision process. 
 
The first research method will help respond to the proposed research questions RQ2 and RQ4. It is intended to study the 
interactions between those involved in the new product development decision making process, the level of engagement and 
behavioral influence which decision support systems play in shaping the ultimate collective decisions. Through this research 
method, we can investigate how new product decisions are made as decision problems move through the decision process. 
This will help us better understand decision making in each of the prescribed decision gates in the decision process, and 
substantiate the managers’ intentions with their actual actions. From this, we can better assess whether the results and 
recommendations from the decision support systems are fully accepted and validate the impact of decision support systems in 
new product development. 
 
The latter two research methods will help respond to the proposed research questions RQ1 and RQ3. The second research 
method is intended to find out each key player’s involvement, appreciation and acceptance of the Decision Support System 
and their evaluations of the usefulness and trustworthiness of these tools in relation to their needs and to the firm as a whole. 
The study sample will comprise of practitioners across various field of expertise (e.g. marketing, production, and accounting) 
and decision making roles (e.g. project managers, functional managers, project team leaders and players). Semi-structured 
interviews will be conducted so that these individuals can discuss how they each apply the decision aid to reach a decision 
during the new product development process. From this, we can better understand their views about the role these decision 
support systems play in the development of new products at their organization and determine if there is a coherent view on 
the perceived impact of these tools. The third research method is intended to confirm the results of the firm’s new product 
development experiences. This will include the list of projects considered, the execution timing and the model chosen for 
these projects.  
 
RESEARCH CONTRIBUTIONS 
In this research, we investigate how firms use decision support systems to assist them in making new product development 
decisions. The research results will help substantiates the impact of decision support systems in practice within the new 
product development context. The appreciation of such resulting impact contributes to the research knowledge in three 
perspectives, namely theoretical, empirical, and professional. 
 
From a theoretical perspective, the study further explains the relationship between the use of decision support systems and its 
subsequent impact. The proposed research questions are intended to elucidate how exactly the decision support systems are 
used and how their performances are measured and evaluated. The study also assesses under what circumstances decision 
support systems could and/or should be used. The resulting impact of decision support systems are evaluated in terms of how 
the use of a decision aid can affect performance, whether the performance is to do with the product, the decision, the people, 
or the process. (Ozer, 2000) claimed that decision support systems can facilitate new product development in numerous areas 
and categorized them into: (1) speed to market; (2) productivity of new product development activities; (3) collaboration, 
communication and coordination of new product development process; (4) versatility of decision support systems; (5) 
knowledge management of new product development; (6) decision quality; and (7) product quality from new products 
launched. This research will evaluate the impact of decision aid using these seven areas as basis. Furthermore, we will extend 
“speed to market” to “speed to which final decisions are made”. This extension is necessary so that all new product decisions 
can be considered, regardless of whether the products have been launched, put on hold, rejected and killed. The theoretical 
perspective of this research will thus contribute to the literature on accounting information systems, management accounting, 
and new product development.  
 
From an empirical perspective, the use of an in-depth case study in this research helps demonstrates situated experience 
(Mackrell, Kerr et al., 2009) and the application of decision support systems in practice (Arnott and Pervan, 2005). It can 
help substantiate whether the relationship between the use of decision support systems and established impacts (Ozer, 2000) 
is restricted to North American companies and/or exclusive to specific industries (Barczak, Sultan et al., 2007). It may also 
help to explain some of the contradictory research findings (Barczak, Sultan et al., 2007) carried out using survey methods 
(Mackrell, Kerr et al., 2009). 
 
From a professional perspective, the study explains possible avenues to practitioners in managing organizational and cultural 
change in the implementation of decision support systems and under what circumstances decision support systems could 
and/or should be used. Therefore, this study can assist practitioners in the development and adoption of company policies and 
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